In this paper, the movement of unemployment rate and the long and short term relationships between unemployment rate and economic growth rate are examined for individuals and pooled cases in European countries over the period 
Introduction
The issue of unemployment is clearly one of the most important problems of the world, so it covers an important area in macroeconomic and econometric research. Macroeconomists have tried to explain the hysteresis in unemployment, the cause of unemployment and the relationship between unemployment and some macroeconomic variables such as inflation, growth etc. These subjects play a very important role in macroeconomic building and provide some significant knowledge for macroeconomic policy; furthermore the knowledge of the relationship between unemployment and growth is regarded as a benchmark for policy makers to measure the cost of higher unemployment.
There are two main alternative hypotheses about the movements in unemployment: the natural rate hypothesis (NAIRU) and the hysteresis hypothesis. According to the natural rate hypothesis, deviations in unemployment from the natural rate should be temporary; on the other hand, the unemployment hysteresis hypothesis argues that cyclical fluctuations will have permanent effect on the level of unemployment rate due to labour market rigidities. The unit root test provides a convenient methodological framework to empirically investigate this hypothesis; hysteresis is consistent with nonstationary unemployment rates. In theoretical and empirical literature, several works have attempted to test the presence of hysteresis in unemployment using time series data and panel data. The basic studies related to hysteresis applied by Blanchard and Summers (1986) and Mitchell (1993) . Apart from hysteresis, economists have been aware of an inverse relationship between movements of unemployment rate and Gross Domestic Product (GDP). Arthur Okun (1962) concludes that each percentage point of unemployment above four percent of the labour force implies about three percent decrement in real GDP for the U.S. There have been several studies about the relationship between GDP and unemployment for various countries.
The main purpose of this paper is to examine the movements of unemployment and the relationship between unemployment and GDP in European countries. We consider 19 European Countries between 1977 and 2008. The main results of this paper are as follows. First, we analyze the existence of the unemployment hysteresis using several panel unit root tests in these countries. Although there have been a lot of studies related to hysteresis, OECD countries have been discussed in many of them. Roed (1999) and Leon-Ledesma (2002) find that hysteresis for the EU and natural rate for the U.S. are the more plausible hypotheses. Arestis and Mariscal (2000) examine 22 OECD countries and they find that hysteresis is not rejected only in 10 countries. Strazicich et.al. (2001) find that for OECD countries, the hysteresis hypothesis cannot be rejected. But the results change dramatically when they also allow for structural breaks in the stationary tests: hysteresis in unemployment is not only strongly rejected in the panel, but also in the individual country tests. Gustavsson and Österholm (2006) examine various countries and find hysteresis effect in only Australia with nonlinear unit root test. Romero-Avila and Usabiaga (2007) accept hysteresis hypothesis for Spain and natural rate hypothesis for the U.S. using unit root test with structural change. Lee and Chang (2008) find that unemployment rates are stationary with breaks for OECD countries. The application results in this paper suggest that there is unemployment hysteresis in all European countries.
Second, we examine the relationship between unemployment and GDP. Panel cointegration test results indicate the long term relationship, so we introduce a long run equation such that we can obtain Okun's coefficient for the model in which GDP is the dependent variable. We estimate DOLS (Dynamic OLS) and FMOLS (Fully Modified OLS) for the long run coefficient and a panel error correction model with PMGE (Pooled Mean Group) and MGE (Mean Group) methods for the long and short run coefficients. The test results indicate that the PMG is an appreciated method. The PMGE results show that the Okun's coefficient is -0.70 in 19 European countries for the period between 1977 and 2008. According to the results, pooled and individual error correction coefficients and pooled and most of individual short run coefficients are significant. Although the Okun's coefficient is defined for the U.S. by Okun (1962) , there are some studies for other countries to test the convergence of the Okun's Law. These studies show us that the absolute value of the Okun's coefficient seems to be varying over time and from country to country. For example, although the Okun's coefficient is found between -2 and -3 in USA by Okun (1962) , Attfield and Silverstone (1997) , Prachowny (1993) , Weber and West (1996), Freeman (2001) , Silvapulle et al. (2004) find this coefficient under -2. While Freeman (2001) estimates unemployment and output relationships for industrialized countries, Gabrisch and Buscher (2005) estimate these for transitions countries. Okun coefficient is estimated as -0.05 in Greek Regions by Christopoulos (2004) and it is found about -1.42 for the UK by Attfield and Silverstone (1998) . Izyumov and Vahaly (2002) estimate the Okun's coefficient as -1.32 in EU countries and -0.79 in non-EU countries for 1991-2000. According to Kim (2005) , unemployment, economic growth and unionization are correlated with each other in the long run for Korea. Silvapulle et al. (2004) (for the U.S.) and Harris and Silverstone (2001) The outline of the paper is as follows. In section (2), we discuss the economic theory. Section (3) presents the application of panel unit root, panel cointegration tests and estimation of the long and short run models. Several empirical results are also discussed. Finally, section (4) concludes the paper.
The Model
The natural rate hypothesis proposed by Phelps (1967) and Friedman (1968) who argue that deviations from the natural rate should be temporary and the unemployment rate should revert to its mean. Because of the high unemployment rates especially during the 1970s and 1980s, some researchers looked for alternative explanations to the natural rate hypothesis. The unemployment hysteresis hypothesis is one of them. The term "unemployment hysteresis" was introduced in the labour market literature by Blanchard and Summers (1986) . The hypothesis is described as a high degree dependence of the current employment level on the past. Econometrically, the hysteresis hypothesis implies that the unemployment rates are non-stationary and unit root tests can be used to test this hypothesis. Let it u be the unemployment rate of country i=1,2,…..,N at time t=1,2,…..,T. The existence of unit root in unemployment series is tested with the following basic Augmented Dickey Fuller (ADF) specification for panel data;
This specification allows the lag order for the difference terms (mlag) to vary across the cross-section. There are several panel unit root test that are constructed using different null and alternative hypotheses: proposed by Maddala and Wu (1999) and Choi (2001) . Hypotheses (C) is used in Hadri (2000) panel unit root test. Using these types of tests, the unemployment hysteresis can be tested.
An inverse relationship between the unemployment rate and real GDP has been known for a long time. According to Okun (1962) 
logarithm of unemployment rate and logarithm of output variables are potentially non-stationary variables, so the long term relationship can be investigated between these series. Assuming it u and it y are both I(1) and if it ~I(0), cointegration relationship exists between these series (see Engle and Granger, 1987) . Pedroni (1999) suggests seven Philips-Perron type panel cointegration tests (four panel and three group test statistics) under the null hypothesis of no cointegration against the alternative of cointegration with allowance for heterogeneity. Each of these panel test statistics under appropriate standardization is distributed asymptotically as a normal distribution and expressed as follows:
Pedroni (1999) gives critical values for μ and v with and without intercepts and deterministic trends. Kao (1999) 
and the ADF test statistic is constructed as (Kao, 1999; 8) :
where, t ADF is the t statistics of ρ, Philips and Moon (1999) and Pedroni (2000) and DOLS (dynamic OLS) (Stock and Watson, 1993) estimation methods. The FMOLS estimator is constructed by making corrections for endogenity and serial correlation to the OLS estimator and it is obtained using the following equation (Pedroni, 2000, 102-103) ;
where, ˆN 
and ˆi  is a scalar long run variance of the residuals, ˆo 
The panel DOLS estimator is obtained by running the following regression which include leads and lags of differenced I(1) regressor in the regression;
Although FMOLS and DOLS estimation methods examine only long run parameters, the PMG and MG estimation methods calculate both long and short run parameters. MG estimation method proposed by Pesaran and Smith (1995) derives the long run parameters for the panel from averages of the long run parameters of the ARDL models for individual unit. The PMG estimation method introduced by Pesaran et al. (1999) occupies intermediate position between the MG method in which both slopes and intercepts are allowed to differ across unit and the standard fixed effect method in which the slopes are fixed and the intercepts are allowed vary. PMGE constraints the long run coefficients to be identical in an error correction framework, but allows the short run coefficients and error variances to differ across groups. Error correction equation (Hahn, 2004 (Hahn, , 1200 :
where,
and  it-1 is error correction term. If i  is significant and negative, there exists long term relationship between y it and u it . The equation can be estimated using a maximum likelihood procedure to get the PMG estimator. This regression can also be estimated with MGE. The presence of slope homogeneity is tested using a joint Hausman test † based on the null hypothesis of equivalence between the PMGE and MGE. If the long-run coefficients are homogenous, then the MG estimators are consistent and efficient (Pesaran et al., 1999 
The Results
We use annual balanced panel data from 1977 to 2008 for 19 European Countries (18 of them are current EU members Austria, Belgium, Cyprus, Denmark, Finland, France, Germany, Greece, Ireland, Italy, Luxembourg, Malta, Netherlands, Portugal, Spain, Sweden, UK, while Hungary and Turkey are candidates). The variables that we consider are the logarithm of unemployment rate and the logarithm of real GDP. Austria, Cyprus and Luxembourg have the lowest unemployment rate and Spain and Turkey have generally the highest unemployment rate among these countries. In other countries, some increases have been seen in various periods.
First, we apply several panel unit root tests for unemployment rate and GDP, the individual and the pooled panel unit root tests results are represented in Table 1 and  Table 2 , respectively. The lag orders are chosen by Akaike information criterion. Pooled unit root test results show that the unit root null hypothesis for panel data cannot be rejected in level for both series, however it is rejected for the first differences: both unemployment and GDP series are I(1). According to ADF individual panel unit root test results, the unemployment rate series for all countries except Ireland and Spain are I(1) in 10% significance level and GDP series of all countries except Greece and Ireland are also I(1). We can say by virtue of these results that unemployment hysteresis hypothesis is accepted in all European countries. For Turkey, Barışık and Çevik (2008) demonstrate hysteresis hypothesis with break in 1968. We also find hysteresis in Turkey using several panel unit root tests. † Hausman test statistics;
here, is the difference vector between MG and PMG. Second, a test for panel cointegration is implemented between GDP and unemployment rate. We test the existence of the long term relationship using Pedroni (1999) and Kao (1999) The next step is to estimate the long run model using FMOLS (fully modified OLS), DOLS (dynamic OLS) and OLS estimation methods. The results are displayed in Table 4 and Table 5 for individual and in Table 6 and Table 7 for pooled. Moreover, we compare these results with the PMG and MG estimation results, which are used to estimate both short and long run coefficients. The results are presented in Table 4 -5 for individual and in Table 6 -7 for pooled. The PMG method restricts the long run coefficients to be the same for each country however MG method does not use a restriction like this. The findings of the Hausman Test used in Table 6 and Table 7 for testing the hypothesis that long run coefficients are the same for all of the countries, display that the null hypothesis could not be rejected for both models. Thus, the PMGE is valid; in other words, the long run coefficients are homogenous and do not change according to the country. Therefore, the interpretations would be through the results of this estimation method. The results are reported in Table 4-6 for model 1 and in Table 5 -7 for model 2. Although the estimated coefficients across the different estimation methods are generally close, they are quite different in terms of standard errors and t-statistics. We use the Akaike information criterion to choose lag length for all estimation methods. The error correction coefficient is significant for all countries except Denmark, Finland, Italy, Luxembourg, Netherlands, Sweden and Turkey according to PMGE results in model 1. It indicates that there are the long run relation between unemployment and growth in these countries. The long run coefficient is significant and its value is the same for all countries. This coefficient is Okun coefficient and indicates the long run elasticity. If the economic growth rate increases 1%, growth in the unemployment rate decreases 0.70% in the long run. Consequently, we can say that the Okun coefficient is lower in European countries than the US and the Okun Law does not hold for Denmark, Finland, Italy, Luxembourg, Netherlands, Sweden and Turkey. In the short run, one lagged first difference of unemployment rate is significant and positive in Belgium, Greece, Ireland, Portugal, Sweden, UK and Hungary. In Greece and Sweden, two lagged first difference of the unemployment rate is significant and negative. The first difference of GDP is significant and negative in Cyprus, Denmark, Finland, Germany, Ireland, Luxembourg, Netherlands, Portugal, Spain and Sweden. In Belgium, Finland, France and Netherlands, one lagged first difference of GDP has negative effect on the first difference of unemployment rate. The first difference of unemployment rates is negatively affected by two lagged of first differences of GDP in Cyprus, Germany and Hungary. The long run coefficient is significant and its value is 0.29 for all countries according to PMGE results for model 2. The error correction coefficient is significant and negative only for Cyprus, Denmark, Finland, France, Germany, Italy and Luxembourg. We can conclude that GDP explains the unemployment rates in the long term for these countries. One lagged first difference of GDP and the first difference of unemployment rate are significant for pooled cases in the short term. In Italy, Portugal, UK and Hungary, one lagged first difference of GDP is significant and positive. Two lagged first difference of GDP is significant and negative in Cyprus, Italy and UK. In these countries today's GDP is related to past GDP. Today's first difference of unemployment rate also negatively affects today's first difference of GDP in all countries but in Belgium, Greece and Malta. However, this coefficient is not estimated for Austria, Italy, and Hungary. One lagged first difference of unemployment rate has negative effect on GDP growth rate in Germany, Malta and Spain. Two lagged first difference of unemployment rate has negative effect on first differenced of GDP just in Cyprus.
In this paper, long term relationship between unemployment and growth can not be confirmed for Turkey. Yıldırım and Karaman (2003), Gürsel et al. (2002) and Demir and Bakırcı (2010) 
Conclusion
In this paper, we examined unemployment hysteresis and the long and short term relationships between unemployment rate and economic growth in European Countries over the period . Our estimation results show that there is evidence supporting the unemployment hysteresis in most of European countries. The unemployment rate series do not fluctuate around a predictable level and there is no tendency to return to stable natural rate in European Countries; cyclical fluctuations have permanent effect on the level of unemployment. Roed (1999) and Leon-Ledesma (2002) also find that unemployment hysteresis is a plausible hypothesis for European countries.
According to the results, there is long term relationship between GDP and unemployment rate, but the long run coefficients obtained from this study are lower compared to the coefficient obtained by Okun. The Hausman test indicates that the long run parameters (Okun's coefficient) are the same for all countries. Okun's coefficient is estimated -0.70 for European Countries.
Apart from the long term relationship, we also examined the short term relationship. According to the pooled results, the first difference of unemployment rate, the GDP growth rate and the first lag of GDP growth rate affects the first difference of the unemployment rate. Moreover, one lagged first difference of GDP and the first difference of unemployment rate have negative effect on the GDP growth rate. Individual results show that one lagged first difference of the unemployment rate positively affects the first difference of unemployment rate in 7 countries when two lagged first difference of the unemployment rate remains negative in 2 countries. The GDP growth rate negatively affects unemployment rate in 10 countries when one lagged first difference of GDP has a negative effect on the first difference of unemployment rate in 4 countries. However, two lagged first difference of GDP has a negative effect on the first difference of unemployment rate in 3 countries. Further, one lagged first difference of GDP positively affects GDP growth rate in 4 countries and two lagged first difference of GDP has a negative effect on GDP growth rate in 3 countries. The first difference of unemployment rate negatively affects GDP in 12 countries while it affects positively only one. One lagged first difference of unemployment rate has negative effects on GDP growth rate in 3 countries and two lagged first difference of unemployment rate negatively affects the first difference of GDP in 1 countries.
Finally, these results show us that although there is unemployment hysteresis in all European countries, the validity of the Okun's coefficient and the direction of the relationship between unemployment rate and real GDP vary between countries. Furthermore, with this study we become able to compare several estimation methods which are used in panel unit root, panel cointegration regression and panel long and short term regression.
